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REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



FJceiving Office use only 



International Application No. 



PCT/SE9 9 /o \ 2 5 1 



International Filing Date 



0 6 -07- 1999 



The Swedish Patent Office 
PCT international Application 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 characters maximum) 



4092 PCT 



Box No. I TITLE OF INVENTION 

Material for bone reconstruction 



Box No. II APPLICANT 



State (that is, country) of nationality: 
SE 


State (that is, country) of residence: 
SE 


This person is applicant I 1 all designated r— 1 all designated States except 1 1 the United States 1 | the States indicated in 

for the purposes of: 1 1 States LXI the United States of America | | of America only | | the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 



Nobel Biocare AB (publ) 
Box 5190 

S-402 26 GOTEBORG 
Sweden 



j [ This person is also inventor. 



Telephone No. 




+46(0)31 


818800 


Facsimile No. 




+46(0)31 


163152 



Teleprinter No. 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant sState (that is, country) of residence if no State 
of residence is indicated below.) 



GS Development AB 
Jagershillgatan 15 
213 75 MALMO 
Sweden 



This person is: 

| ^1 applicant only 

| | applicant and inventor 

I I inventor only (If this check-box 
*— J is marked, do not fill in below.) 



State (that is, country) of nationality: 
SE 



State (that is, country) of residence: 

SE 



This person is applicant 
for the purposes of: 



□ all designated f~Tl all designated States except 
States I XI the United States of America 



|T| the United States 
LlVJ of America only 



□ the States indicated in 
the Supplemental Box 



Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below i s hfirrhy /has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



| X | agent | | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

OLSSON, Gunnar 

Nobel Biocare AB (publ) 

Box 5190 

S-402 26 GOTEBORG 
Sweden 



Telephone No. 

+46 ( 0)31 818929 



Facsimile No. 

+46(0)31 163152 



Teleprinter No. 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 
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THER APPLICANT(S) AND/OR (FURTHEWR5VENTOR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request. 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant sState (that is, country) of residence if no State 
of residence is indicated below.) 

LARSSON, Cecilia 
Brodragatan 26 
S-412 74 GOTEBORG 
Sweden 


This person is: 

1 1 applicant only 

jy | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | 1 all designated 1 1 all designated States except [— | th< 

for the purposes of: 1 1 States * | | the United States of America L5J of 


; United States ( 1 the States indicated in 

America only [ | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is, country) of reside nee if no State 
of residence is indicated below.) 

L JUSBERG-WAHREN , Helena 
Gransvagen 18B 
S-236 33 HOLLVIKEN 
Sweden 



This person is: 

| J applicant only 

|y | applicant and inventor 

I I inventor only (If this check-box 
1 1 is marked, do not fill in below.) 



State (that is, country) of nationality: 
SE 



State (that is, country) of residence: 
SE 



This person is applicant 
for the purposes of: 



□ all designated I 1 all designated States except 
States w ii-- o c A 



| I the United States of America 



the United States 
of America only 



□ 



the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 



This person is: 

| | applicant only 

| | applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 


State (that is, country) c 


>f residence: 


This person is applicant | 1 all designated | 1 all designated States except pn the 

for the purposes of: 1 1 States | 1 the United States of America | 1 of 


United States | 1 the States indicated in 

America only | | the Supplemental Box 



Name and address: (Family name followed by given name ; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in f his Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 



This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality : 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



□ all designated | | all designated States except 
States | | 1 



the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/IOl (continuation sheet) (July 1998) 



See Notes to the request form 



0 6 -07- 1999 



MSt be marked): 



Box No. V DESIGNATION Of "ATES 

The following designations are hereby .^^^under Rule 4.9(a) (mark the applicable check-boxes; at A 
Regional Patent <^H} 

[53 AP ARIPO Patent: GH Ghana^M Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, ZW Zimbabwe 

and any other State which is a Contracting State of the Harare Protocol and of the PCT 
fw] EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldovia, RU Russian 

Federation, TJ Tajikistan, TM Turkmenistan and any other State which is a Contracting State of the Eurasian Patent Convention and of the 

PCT 

Kg EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, DK Denmark, 

ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, NL Netherlands, 
PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent Convention and of the PCT 
OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, GA Gabon, 

GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State which is a 
member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify on dotted line) 

National Patent (if other kind of protection or treatment desired specify on dotted line): 
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AL 
AM 
AT 
AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 
CH and LI 



♦Utility Model 



Albania 
Armenia 
Austria 
Australia 
Azerbaijan 

Bosnia and Herzegovina 
Barbados 
Bulgaria 
Brazil 
Belarus 
Canada 



Switzerland and Liechtenstein 



CN 
CU 
CZ 
DE 
DK 
EE 
ES 
FI 
GB 
GD 
GE 
GH 
GM 
HR 
HU 
ID 
IL 
IN 
IS 
, JP 
KE 
KG 
KP 

KR 
KZ 
LC 
LK 
LR 



China 
Cuba 

Czech Republic +Utility Model 
Germany -^Utility Model 



♦Utility Model 



♦Utility Model 



♦Utility Model 



Denmark 
Estonia 
Spain 
Finland 
United Kingdom 
Grenada 
Georgia 
Ghana 
Gambia 
Croatia 
Hungary 
Indonesia 
Israel 
India 
Iceland 
Japan 
Kenya 
Kyrgyzstan 

Democratic People's Republic of Korea 
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Ll 
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md 
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K1CI 




MV 
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list 


M?i 


[X] 
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MX 
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NO 


123 


NZ 
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PL 
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PT 
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RO 


ei 


RU 




SD 


12SJ 


SE 




SG 




SI 
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SL 
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TJ 


12 


TM 


12 


TR 


12 


TT 


(2 


UA 


12 


UG 


[2 


US 


12 


uz 


12 


VN 


12 


YU 




ZW 



Lesotho 
Lithuania 
Luxembourg 
Latvia 

Republic of Moldova 
Madagascar 



The former Yugoslav Republic of Macedonia 



**«"© 

Malawi 

Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 
Sweden 
Singapore 
Slovenia 
Slovakia 
Sierra Leone 
Tajikistan 
Turkmenistan 
Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 



♦Utility Model 



United States of America 



Uzbekistan 
Viet Nam 
Yugoslavia 
Zimbabve 



Republic of Korea 
Kazakhstan 
Saint Lucia 
Sri Lanka 
Liberia 



Check-boxes reserved for designating States (for the purposes of a national patent) 
which have become party to the PCT after issuance of this sheet: 



AE United Arab Emirates 



ZA South Africa 



□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other designations 
which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded from the scope of this statement. 
The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed before the expiration 
of 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time limit. (Confirmation of a designation 
consists of the filing of a notice specifying that designation and the payment of the designation and confirmation fees. Confirmation must reach the 
receiving Office within the J 5 -month time limit) 
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Sheet No. 



Box No. VI PRIORITY C 



Filing date 
of earlier application 
(day/month/year) 



m 



Number 
of earlier application 



0 6 -07- 1999 



I I Further priol^^fcms are indicated in the Supplemental Box. 



Where earlier application is: 



national application: 
country 



regional application:* 
regional Office 



international application: 
receiving Office 



item(l) 13/07/98 
13 July 1998 



Qft Q2S2Q-Q 



item (2) 



item (3) 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): ( 1 ) 



* Where the earlier application is an ARJPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was ft fed (Rule 4. J 0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
■ ccrr.pc tent - to^carjy out the. . international search, indicate 
the Authority chosen; the two-letter code may be used): 



ISA / 



SE 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the international Searching Authority): 



Date (day/month/ye'ar) 

13 July 1998 



Number 
SE 98/00826 



Country (cr rcg: oral Office) 
SE 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 4 

description (excluding f yi v 
sequence listing part) 

claims 

abstract : 
drawings 



sequence listing part 
of description 

Total number of sheets 



4 v 
1 / 

5 •/ 



This international application is accompanied by the item(s) marked below: 

1. □ fee calculation sheet 

2. gg separate signed power of attorney 

3. [g copy of general power of attorney; reference number, if any: c2^A3 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 



Figure of the drawings which 
should accompany the abstract: \ 


Language of filing of the 

international application : Swedish 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 

Nobel Biocare AB (publ) 



/ Gunnar Olsson / AGENT 



I . Date of actual receipt of the purported 
international application: 



For receiving Office use only 

0 6 -07- 1999 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority ,^ * , 

(if two or more are competent): l^A / 0> C- 



6. I I Transmittal of search copy delayed 
I I until search fee is paid. 



2. Drawings: 
| XI received: 

| | not received: 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 

Q .9 AUGUST 



0 9. 08. 99 
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Medel for benrekons truktion 

Uppfinningen avser ett medel for benrekons truktion 
i kroppen hos manniska eller djur i anslutning till 
en befintlig struktur, ett benimplanta t eller annan 

5 protetisk konstruktion samt en metod for rekon- 
struktion av ben. Benrekons trukt ionsmedlet utgores 
av en latt hanterbar och kontr ol lerbar beredning 
(komposition) avsedd att appliceras p& det stalle 
dar benet behover ersattas, forstarkas eller byggas 

10 upp, speciellt i anslutning till ett benimplanta t 
eller annan protetisk konstruktion dar tillracklig 
benvolym saknas, eller dar benets kvalitet ar for 
dcilig for att medge lastbarande funktion, exempel- 
vis permanent forankring av implantat . 

15 Med benimplantat menas i det bar sammanhanget exem- 
pelvis ett skruvformat, benforankrat implantat av 
titan eller t i tanleger ing , s.k. fixtur, men inne- 
fattar aven andra typer av implantat avsedda att 
installeras i benvavnad, inklusive ben fr&n manni- 

20 ska, speciellt partikulerat ben, men aven i kombi- 
nation med storre kortikala och/eller spongiosa 
bentransplantat . 

Bakgrund 

Olika typer av bengrafter har anvants mer eller 
25 mindre f ramg&ngsr ikt for att ersatta forlorad ben- 
vavnad och forbattra lakning av bendefekter i syfte 
att rekonstruera funktion med och utan forankrade 
implantat. Vid autogen transplantation, vanligtvis 
frcin patientens egen hoftkam, ar det bland annat 

30 mangden ben och graden av resorption som p&verkar 
behandlingsresul tatet . Autolog bengrafting kraver 
vanligtvis mer an ett oper a t i ons t i 1 1 f al 1 e for att 
uppnci ett tillf redsstallande resultat och medfor 
kraftiga pos toperativa besvar for patienten. Vid 

35 homolog bengrafting anvands exempelvis deminerali- 
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serat benmatrix frin en s k benbank. Vavnader och 
struktur som gitt forlorad p g a sjukdom eller ska- 
da kan idag till viss del ersattas av protetiska 
kons truktioner vilka mekaniskt forankras i skelet- 
5 tet. Hof tproteser , konstgjorda knaleder och dentala 
implantat ar exempel p& hur forlorad vavnad, struk- 
tur och funktion kan ersattas med den har typen av 
kons truktioner . 



10 Ersattning av forlorade tander genom placering av 
dentala implantat i skelettet (kakarna) har hog 
lyckandef rekvens forutsatt att det finns tillrack- 
lig mangd ben av god kvalitet i nara angransning 
till och runt om implantatet. Efter en individuellt 

15 avpassad lakningstid (3 mcinader - 2 &r) kan i de 
fiesta fall protetiska kons trukt ioner forankras 
till de osseointegrerade (beninlakta) implantat en . 
En del patienter har p g a f lerArig avsaknad av 
tander f&tt samre f orutsat tningar an andra att er- 

20 hAlla behandling med hjalp av benf orankrade implan- 
tat. Det ar framst omrSden i overkaken som drabbats 
kraftigast av bennedbry tning d& tanderna forloras p 
g a anatomiska betingelser, men aven omriden lcingt 
bak i underkaken kan uppvisa undermAliga egenskaper 

25 for implantatbehandling . 

Generella s jukdomstillst&nd som t ex osteoporos och 
lokala defekter och avsaknad av ben pd grund av t 
ex akuta skador, kongenitala defekter, kroniska in- 

30 fektioner eller lokala biologiska processer sAsom 
cystor och tumorer i kakarna p&verkar i de fiesta 
fall och kan torn omojliggora behandling med 
implantat om inte ben tillfors eller ersatts p& n4- 
got satt for att oka mangden ben lokalt runt 

35 implantaten och darmed den initiala s tabi 1 i te ten . 

For de patienter som behandlas med implantat och 
bener sat tningmater ial ar det viktigt att reducera 
inlaknings t iden och garantera en hogre lyckandefre- 
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kvens efter ins tal la t ionen an vad vi har mojlighet 
att gora idag. I decennier har forsok gjorts att 
ersatta ben med organiska och syntetiska material 
fr&n olika kallor, se review, Smiler et al (1992) 1 
inkluderande resorberbara och icke-resorberbara po- 
lymerer, bioaktivt glas, kalciumf os f at f oreningar , 
kalciumkarbonater och naturligt f or ekommande mate- 
rial scisom ko-ben och korall. Att transplant era ben 
fr&n patienten sjalv, s k autograft, ar som beskri- 
vet ovan ett alternativ, men ett relativt stort in- 
grepp som kraver spec ial is tkompe tens , s j ukhus v&r d , 
en forlangd inlakningsper iod av transplantate t p& 
minst sex m&nader samt extra besvar och smarta for 
patienten. Demineral i ser at frystorkat ben fr&n en s 
k benbank och spongiost ben med mineral fr&n ko- 
ben, innebar ocksA en forlangd inlakningsper iod , 
risk for immunologiska reaktioner och infektiosa 
tillst&nd, men aven ett risktagande ur andra aspek- 
ter inkluderande lyckande f rekvensen . 

Det finns siledes ett stort behov hos b&de specia- 
lister och icke- spec ial is ter att kunna applicera 
ett lattillgangligt , sakert medel for benrekon- 
struktion i samband med implanta tbehandl ing hos de 
patienter som har otillracklig volym ben och/eller 
for ddlig benkvalitet. 

Ett andamctl med denna uppfinning ar att istadkomma 
ett medel for benrekons trukt ion som mojliggor 
implantatbehandling for patienter i olika situatio- 
ner inom framfor allt omr&den som annars ej kan be- 
handlas och/eller har samre prognos . 

Kalciumf osfatf oreningar ar s k biokompat ibla mate- 
rial, d v s material som ar milt reaktiva med om- 
givningen, d v s framjar reparation och inlakning 
av t ex ett implantat, se Jarcho 2 och Lemons 3 . Den 
vanligaste formen av ka 1 c iumf os f a t f or en ing som an- 
vands for att stimulera benbildning ar hydroxylapa- 
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tit (HA), Ca l0 ( P0 4 ) 6 ( OH ) 2 , men aven andra foreningar 
inneh&llande kalcium- och fosfatjoner forekommer 
och som liknar de oorganiska best4ndsdelarna i ske- 
lett och emalj , se Daculsi et al (1997) 4 . Stokio- 

5 metriskt HA, Ca 10 ( P0 4 ) 6 ( OH ) 2 , med Ca:P kvot pi 1.67 
hittas sallan in vivo. Kalcium ar till viss del ut- 
bytt och ersatt av andra joner, sAsom magnesium, 
natrium, aluminium, strontium, karbonat, fluor och 
klor, beroende pd bl.a. individens Alder, foda, kon 

10 etc. HA kan forekomma i en keramisk och i en icke- 
keramisk form dar graden av kr i s t al 1 ini te t kan va- 
rieras beroende p£ under vilken temperatur kalcium- 
f os f a t f oreningen framstalls, Ricci et al (1992 ) 5 . 

Kalciumf osf atf oreningar s&som hydr oxy lapa t i t finns 
15 kommersiellt tillgangligt och tillverkas av minga 
olika foretag; Impladent Ltd., Holliswood, New 
york, USA, Asahi Optical Co., Ltd., Tokyo, Japan, 
Interpore Int. och Irvine, California, USA. Materi- 
alen tillverkas med olika egenskaper s&som storlek 
20 pi granulerna/partiklarna , grad av resorberbarhe t 
och kemisk sammansat tning . 

Par t iklarna/granulerna som resorberas gor det Icmg- 
samt efter applikation i benvavnaden . Det anses att 

25 granulerna frdn borjan fysiskt upptar plats i de- 
fekten och darraed tillAter en pdskyndad inlaknings- 
process jamf6rt med en torn defekt. Under tiden det 
nya benet bildas, mineraliseras och remodelleras , 
resorberas granulerna lAngsamt ca 3-8 mdnader bero- 

30 ende p& pat ientrelat erade faktorer inkluderande de- 
fektstorlek och pat ientdlder . 

Det finns exper imentella studier, Hiirzeler et al 
( 1995 ) 6 och Wetzel et al ( 1995 ) 7 och kliniska stu- 
35 dier, Smiler et al ( 1992) 1 , Ricci et al ( 1992) 5 , 
Judy ( 1986 ) 8 Wagner ( 1989 ) 9 , och Corsair ( 1990 ) 10 , 
som visar pA en viss effekt av resorberbara granu- 
ler (Osteogen®) utblandade med t ex patientblod, 
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koksalt eller framst i kombination ped deminerali- 
serat frys-torkat ben. Mojligheten att gora en ut- 
fyllnad av sinus maxillaris, (overkakens bih^la) , 
for att oka mo j ligheterna till implanta t f orankr ing 

5 p& hund, visar att resorberbara HA-granuler funge- 
rar val och produkten ar lamplig att anvanda for 
att stimulera benbildning runt dentala implantat, 
Wetzel et al . (1995) 7 . Dock blandas granulerna med 
patientblod eller koksalt vilket gor produkten sv&r 

10 att hantera. En stor nackdel med denna berednings- 
form/teknik ar att det ar tekniskt svArt att fora 
granulmassan till def ekt /kavi tetomr idet . Efter att 
granulerna applicerats ar det stor risk act blod 
och andra kroppsvat skor fr&n siromrddet spader ut 

15 och transpor terar ivag materialet fr&n applika- 
tionsomrAde t . En annan nackdel med en okontr ol lerad 
blandning av t ex koksalt eller patientens blod ar 
att risken for kontaminat ion av preparatet okar. 

20 Alper et al (1989) 11 har forsokt att losa hante- 
r ingsproblemen . Dock visar denna referens att gene- 
relit stimulerar inte en formbar hydroxy lapat itbe- 
redning baserad pA fosfolipider och stearinsyra 
bildning av nytt ben eller bentillvaxt utan istal- 

25 let pekar resultaten pi en reducering av benbild- 
ningen . 

Lipider kan indelas i olika klasser. Tr iglycer ider 
ar den mest forekommande klassen av lipider och ar 

30 en viktig energidepot i celler. Tr iglycer ider an- 
tingen byggs upp eller bryts ned i kroppen via dig- 
lycerider frin eller till monoglycer ider och fett- 
syror . I kroppen forekommer ocksct olika typer av 
membranlipider , exempelvis f os f a t i dy lko 1 in , fosfa- 

35 t idyle tanolamin , s f ingomye 1 in , kolesterol, mono- 
och digalaktosy ldiacylglycerol . 



Fosfolipider kan framstallas helt syntetiskt, men 
ocksci renas fr£n biologiska r&varor sAsom vaxter 
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eller djur. Exempel p& rivaror ar aggula, vegetabi- 
liska oljor sdsom so j abonsol j a , rapsolja osv. 

Att foredra ar ocksA att beredningen innehAller an- 

5 tioxidantia valda enligt kanda principer eller na- 
turligt f orekommande . Ett exempel pA en fordelaktig 
antioxidant ia i det har fallet kan vara tokoferol. 
Liposomer bestdr av ett sfariskt skal av amfifila 
lipider som innesluter en vattenf as . Dessa lipidve- 

10 siklars potential som barare for lakemedel har stu- 
derats och beskrivits i ett flertal artiklar. Huang 
et al 12 har foreslagit att negativt laddade liposo- 
mer kan p&verka mineral iser ingsprocessen av nybil- 
dat ben. Detta koncept testades i en defektmodell 

15 p& minigris dock utan effekt. Benbildning mellan 
obelagda och liposombelagda kale iumf os f a t f or eningar 
jamfordes och de obelagda kale iumf os fat foreningarna 
var omgivna av mer ben och mer moget ben an de 
liposombelagda. I en exper imentel 1 studie av Raggio 

20 et al ( 1986 ) 13 visar forfattarna att komplexa sura 
1 ipider p&verkar hydroxy lapat it -mineral -utfal In ing 
i en fysiologisk miljo. 

P& senare tid har en del forskning fokuserat p& 
25 tillampningen av att introducera exogena molekyler 
in i celler med hjalp av 1 ipidkomplex . Dessa nya 
lipider har en viktig klinisk tillampning for 
"drug-delivery" och genterapi . Eftersom lipiderna 
kan skraddarsys med olika fysiska egenskaper kan 
30 tillampningen varieras, Ashley et al ( 1996 ) 14 och 
Barber et al ( 1996 ) 15 . 

Olika system baserade p& kale iumf os fatgranuler och 
lipid barare finns beskrivna i 1 i t tera turen , se ex- 
35 empelvis EP 0429419 som visar ett system dar kalci- 
umfosfat, speciellt hydroxy lapat i t anvands som be- 
nersat tningsmater ial . Harvid anvands en monoglyce- 
rid-baserad barare vilket kan innebara en nackdel 
vid implanta tbehandl ing eftersom preliminara studi- 
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er visar att kapselbi ldning kan forekomma vilket i 
sin tur kan pAverka implantat inlakning negativt. 

Olika system for frisattning av lakemedel som inne- 
5 hdller biokerami ska granuler och lipid finns ocksi 
beskrivna i litteraturen sen tidigare, se exempel- 
vis JP 2,631,890. Som exempel pA olika barare for 
droger och molekyler som ska frisattas i benvavnad 
kan namnas kollagen, lipider, polymerer (t ex 
10 PLA/PGA och hyaluronsyra ) och keramer . 

Atskilliga studier visar att miner aldeponer ing i 
brosk som h&ller p& att forkalkas ffirst hittas i 
phophat idylserine- och alkaliskt phosphatase- inne- 

15 hAllande vesiklar och att den endokondrala forkalk- 
ningsprocessen vid tillvaxtplattan i epifysen kan 
vara medierad av dessa. Matr ixves iklar och de nega- 
tivt laddade fosfolipider som finns i dem forefal- 
ler vara involverade i den initiala bildningen av 

20 kalciumhydroxylapati tkr is taller via in t erakt ionen 
mellan kalcium och fosfatjoner med phosphatidylse- 



f at j on-komplex, Boyan et al (1989) 

25 Det ar framst de systemiskt blodkalc iumreglerande 
hormonerna som p& olika satt styr benceller och 
darmed hAller kroppens benmassa i balans . Pel senare 
tid finns det minga studier som indikerar att vis- 
sa biopolymerer av polypept idtyp producerade av 

30 benceller sjalva och/eller blodceller frAn benmarg 
eller vid inflammation efter t ex trauma, har en 
viktig och sannolikt en mer direkt betydelse for 
aktivering av de enskilda cellerna i samband med 
benbi Idningsprocessen . 



Benbildning och benresorpt ion ar kopplade till var- 

andra. Systemiskt och lokalt producerade faktorer 

reglerar processerna. MAnga av t i 1 1 vaxt f akt or erna 

kan ha olika effekt pA olika celler. T . ex . kan PTH 
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och vitamin D stimulera benresorpt ion och remodel- 
lering via de benbildande cellerna, se Nijweide et 
al . ( 1986 ) 17 . De benbildande cellerna kan A andra 
sidan stimuleras av TGF-beta frisatt frdn matrix 
under benresorpt ionsprocessen , se Pf eilschi f ter et 
al . ( 1990 ) 18 . 

De t illvaxtf aktorer och cytokiner som produceras av 
benceller kan ha en autokrin eller parakrin effekt. 
Exempel pi dessa ar : TGF, IGF-I och IGF-II, Beta2 
Mikroglobulin , PDGF och CSFs . Tr ombocy tder i verade 
faktorer sisom TGF, PDGF och EGF , men aven inter- 
leukiner, TNFs och Inter feron-gamma ar faktorer av 
hema tologiskt ursprung som har effekt pA de benbil- 
dande cellerna. Ti 1 lvaxt faktorer som finns lagrade 
i benmatrisen ar den allra storsta reservoaren for 
tillvaxt f aktorakt ivi tet . De faktorer som finns lag- 
rade ar som namnts ovan TGF, IGF-I och IGF-II, Be- 
ta2 Mikroglobulin, PDGF, men aven FGF . Bone morpho- 
genetic proteins, BMP, och osteogenin tillhor 
TGF- f amil j en . Vanligtvis brukar BMP kombineras med 
urkalkat benmatrix och kollagen, se Sampath och 
Reddi (1981) 19 och Saito et al . ( 1994 ) 20 . Kuboki et 
al . ( 1995 ) 21 har visat att BMP inducerar bara ben 
battre om HA-bararen bestir av partiklar som ar po- 
rosa jamfort med icke-porosa. 

I en nyligen publicerad exper imentel 1 studie av 
Urist et al (1997) 22 undersoks olika system for ad- 
ministration av tillvaxtf aktorn BMP-2 och dess ef- 
fekt pi benbildning. Forfattarna foreslir att lipi- 
der som extraherats fr4n ben kan fungera val som 
barare for bens t imuler ande peptider i benbi ldnings - 
proces sen . 



Andra molekyler eller joner som kan binda starkt 
till kristallytor ar exempelvis bi sphosphonater som 
kan piverka osteoblaster och darmed upplosning av 
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kalciumf osf atf oreningar i skelettet, se Ebrahimpour 
et al. ( 199 5 ) 23 . 

Enligt uppfinningen utgores medlet for ben- 
rekons truktion av en blandning av resorberbara kal- 
ciumf os fatgranuler och/eller en barare av biopoly- 
mer eller lipidtyp dar lipiden inneh^ller en fo- 
restrad fettsyra vald fr&n gruppen tr iglycer ider , 
diglycerider eller fosfolipider eller kombinat ioner 
darav. Uppfinningen avser att overvinna de svirig- 
heter som beskrivits ovan och utgora en beredning 
som latt och p4 ett upprepbart satt kan anvandas i 
samband med benimplantat . Mer specif ikt menas att 
materialet enligt uppfinningen ska motstci utspad- 
ning och transporter ing bort fr&n appl ikat ionsomr £- 
det. En sAdan blandning kan ges "ratt" konsistens 
beroende p& appl ikat ions form , kan exempelvis goras 
formbar, och ar latt att hantera, kontrollera och 
appl icera . 

Ett onskvart viktf orhillande mellan kale iumfos fat 
och fosfolipid ar i s tor leksordningen 70:15 till 
60:40. Ett onskvart viktf orh&llande mellan fosfoli- 
pid och vatten eller andra vat tenbaserade vatskor 
ar i storleksordningen 1:2 till 10:1, heist 3:2 
till 4:1. 

Med hanvisning till den vat tenbaserade vatskan som 
anvands for att gora beredningen formbar foredras 
rent vatten, isoton saltlosning eller en farmaceu- 
tisk accepterbar losning. Vid vissa fall d& bered- 
ningen fardigstalls in situ, kan kr oppsvat skor in- 
kluderande blod anvandas . 

I det foljande skall uppfinningen narmare beskrivas 
i samband med nigra olika appl ikat ioner av be- 
nimplantat dar den omgivande benvavnaden behover 
forstarkas och/eller byggas upp , varvid 
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figur 1 visar ett fall dar benet bildar ett alltfor 
glest, lastbarande natverk, 

figur 2 visar ett fall dar den laterala benvolymen 
ar otillracklig, 

figur 3 visar ett fall med angulara och/eller for 
smala benkristor, 

figur 4 visar ett fall dar den vertikala benhojden 
ar otillracklig, och 

figur 5 visar en bild p& applicerad beredning i ka- 
ninben . 

Som namndes inledningsvis utgors medlet for benre- 
konstruktion av en blandning av resorberbara kalci- 
umf os f atgranuler och en barare av biopolymer eller 
lipid typ . For att kunna appliceras i anslutning 
till ett benimplantat och h&llas kvar pA i applika- 
tionsomridet ar det viktigt att blandningen ar 
formbar och har ratt konsistens. Om partiklarna 
transpor teras bort fr&n applikationsomr&det finns 
mo j ligheten att dom skulle kunna orsaka irritation 
eller komplikation pA andra stallen i kroppen. 

Kalciumf osf atgranulerna bor ha en Ca/P kvot som 
ligger mellan 1 och 2 . Granulerna bor ha en medel- 
diameter p£ 0.05 - 5 mm och en mikro/makro- 
porositet pA 0-80%. 

I en studie av Neo et al (1992) 24 studerades grans- 
zonen mellan bioaktiva keramer och ben med hjalp av 
svepelektronmikroskopi och trans mis s ionselektron- 
mikroskopi . Kale iumfos f atgranuler med en medeldia- 
meter p£ 0.1 till 0.3 mm studerades och karaktari- 
serades med avseende p£ r es orberbarhe t en . Efter 8 
veckor var de i eke - r e s orberbara granulerna forbund- 




0 6 -07- 1999 



na med ben genom ett tunt Ca-P rikt lager best&ende 
av fina apatit-kr is taller , dock annorlunda an de 
som finns i ben vad avser form, storlek och orien- 
tering. De resorberbara granulerna daremot hade di- 

5 rektkontakt med benet . Granulernas yta var riare p£ 
grund av degradering och analyser visade att ben 
vaxte in i de minsta y tor ege lbundenhe t erna . I en 
annan studie av Kitsugi et al 25 jamfordes fyra oli- 
ka typer av kale iumf os f atkeramer . Ca/P-kvoten var i 

10 det fallet 1, 1.5 och 1.66 och partiklarnas 
(granulernas) storlek varierade mellan 0.15 och 0.3 
mm . Transmiss ionselektonmikroskopiska observa t i oner 
visade att Ca/P-kvoten ej p&verkade forbindeisen 
och kontakten mellan partiklarna och det omgivande 

15 benet . 

Enligt uppfinningen fordras en barare for de resor- 
berbara kalciumf osf atgranulerna, vilken kan utgoras 
av en biopolymer eller lipid som inneh&ller estrar 
20 av fettsyror, s&som triglycerid, diglycerid, eller 
fosfolipider eller kombinat ioner darav, exempelvis 
nigon av de lipider som beskrivs i WO 95/34287. 

Foretradesvis ar kalciumf osf atgranulerna fordelade 
25 i en lamellar, flytande, kristallin fas som inne- 
h&ller Atminstone en fosfolipid och bildas antingen 
i kroppen eller des s f or innan . 

Exempel 1 



Foljande exempel beskriver ett test p3. hanterbarhe- 
ten hos en HA-granul / 1 ipidblandning varvid en fos- 
folipid (Epikuron 200 frin Lucas Meyer) blandats 
med HA-granuler (I detta fall Apaceram fr&n Pentax) 
35 och etanol, serie A prov 1-8. Dessa prover har se- 
dan frystorkats till konstant vikt . Proverna har en 
sammansat tning efter f ry s t orkningen som framg&r av 
nedans t ciende tabell . 
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I serie B har prover 9-17 blandats enligt nedanstJ- 
ende tabell, varefter f ormbarhe ten har bedomts. 
Proverna gjordes genom att 0.9 vikts-% NaCl i vat- 
ten (fysiologisk koksal t losning ) vagdes in och 
blandades med fosfolipid (PC) varefter hydroxyapa- 
titgranuler tillsattes. Alia prov i denna serie in- 
neh&ller 70 vikt% HA och mangden granuler har h£l- 
lits konstant medan forh&llandet fosfolipid till 
vatten varierats . De prover som endast innehctller 
tvct komponenter PC och granuler, samt vatten och 
granuler, hade inte en tillf redsstallande hanter- 
barhet . 



Serie A, prov 1-8 



PROV NR 


PC% 


HA % 


KONSISTENS 


1 


10.1 


89.9 


smulig 


2 


15.1 


84.9 


smulig 


3 


20.1 


79.9 


smulig 


4 


25.0 


75.0 


nagot formbar 


5 


30.1 


69.9 


formbar 


6 


35.1 


64.9 


formbar 


7 


40.0 


60.0 


formbar 


8 


45.0 


55.0 


formbar 



Serie B, prov 9-17 



PROVNR 


PC % 


0.9% NACL ISG 


HA % 


KONSISTENS 


9 


3.2 


27.0 


69.9 


smulig 


10 


6.0 


24.0 


70.0 


smulig 


11 


9.2 


20.9 


69.9 


smulig, nagot formbar 


12 


12.0 


18.1 


69.9 


smulig, nagot formbar 


13 


15.0 


15.2 


69.9 


nagot formbar 


14 


18.0 


12.0 


70.0 


formbar 


15 


21.1 


9.1 


69.8 


formbar 


16 


24.1 


6.1 


69.8 


formbar 


17 


27.0 


3.0 


70.0 


smulig, nagot formbar | 
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Vikt s f orhdl landet me 11 an kale iumf os f a t komponen t en 
och lipiden samt vat teninblandning bestams av kra- 
vet att beredningen skall vara latt hanterbar 

5 och formbar. Fore tradesvis bor viktsf orhillandet 
mellan kale iumf os fa t och fosfolipid ligga inom in- 
tervallet 70:15 till 60:40. Vikt s forh&l landet fos- 
folipid till vatten eller annan va t tenbaserad vats- 
ka bor ligga inom intervallet 1:2 till 10:1, fore- 

10 tradesvis 3:2 till 4:1. 

Exempel 2 

Formbara beredningar tillverkades genom att blanda 
15 0.21 gram fosfolipid (1, 2 -dioleyl - sn-glycero- 3 - 
phosphocholine , Avanti Polar Lipids, Inc.) med 0.12 
gram 0.9% fysiologiskt koksalt. Efter en timme 
tillsattes 0.71 gram hydroxyapat i t granuler 
(OsteoGen® (HA Resorb)®, Impladent Ltd.). Bered- 
20 ningen blandades till en formbar konsistens och var 
latt att packa i en applikator. 

Beredningen utvarderades med avseende p& hanterbar- 
het och applicerbarhet i en defektmodell dar cirku- 

25 lara defekter med diam. 4 mm skapats i underbenet 
(tibia) pA vuxna New Zealand Whi te-kaniner . Utv&r- 
deringen visar att beredningen var hanterbar och 
latt att applicera i def ektomrSdet med en modifie- 
rad spruta. Beredningen holls ihop och p&verkades 

30 ej av det relativt kraftiga blodflodet fr&n sirom- 
r&det . I figur 5 visas en bild av den applicerade 
beredningen insatt i kaninbenet . Utvardering gors 
nu med avseende pA mangd nybildat ben 
(histomorf ometriskt ) i def ektomr £de t och resultatet 

35 kommer att jamforas parvist med en obehandlad de- 
fekt skapad p& identiskt satt . 

Istallet for en lipid av det slag som beskrivits 
ovan kan bararen utgoras av en biopolymer, 
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enpro teoglykan , en glykosaminoglykan , exempelvis 
hyaluronsyra . Hyaluronsyra ar en anjonisk polysack- 
arid sammansatt av repeterade disacakar idenheter av 
beta- 1-4 -glukoronat-beta- 1- 3 -N-ace tyl -glukosamin 
och ar en del av den extracel lulara matrisen. Hyal- 
uronsyra fungerar som smorjmedel i leder, finns i 
stora kvantiteter i bindvav samt ar rikligt fore- 
kommande i ogat. I en studie dar det undersokts om 
f agocyterbara partiklar av hydroxyapa t i t har en 
skadlig effekt p£ benbi Idningen , har natrium- 
hyaluron anvants som bararlosning for hydroxyapa- 
tit, se Wang J-S, et al.( 1994 ) 26 . 

Foljande formulering av hyaluronsyra och hydroxya- 
patit kan anvandas som bener sa t tningsmedel enligt 
uppf inningen . En frystorkad blandning av natrium- 
hyaluron (Healon®) och hydroxyapat i t (65:35%w/w) 
svaller i narvaro av vatten och ar darmed latt att 
forma och hantera. Den frystorkade blandningen av 
natr iumhyaluron och hydroxyapati t packas latt i en 
applikator och/eller modifierad spruta vilken re- 
hydreras med vatten, vat tenlosning eller kropp- 
svatska i nara anslutning till appl icer ingen for 
att bilda en formbar hydroxyapat it- formulering for 
benrekons trukt ion . 

Benrekons trukt ionsmedlet enligt uppfinningen eller 
granulerna i sig kan med fordel kombineras med n&- 
gon i och for sig kand cells timulerande substans, 
t . ex . tillvaxtf aktorer s&som BMP och tillhorande 
TGF-beta- f amil j en . Bens timulerande substanser och 
molekyler overfor signaler och p&verkar celler och 
cellulara aktiviteter i ben. Proteiner och polypep- 
tider ar exempel p^ substanser som visat sig p& 
olika satt kunna ha en bens t imulerande effekt, 
framst lokal . Forutom att beredningen kan blandas 
med benimplantat fr&n patienten sjalv kan kalcium- 
f os f atgranuler tillforas innehillande benstimule- 
rande substanser eller delar darav. 
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Beroende pi de beninducerande eller vavnads f ram j an- 
de faktorernas egenskaper si existerar vissa av dem 
i en aktiv respektive inaktiv form och behover kom- 
5 bineras med olika typer av barare for att inducera 
ben och brosk in vivo. Forklaringen till detta var 
forst att tillvaxt f aktorn diffunderade ivag for 
snabbt och inte holls pi plats tillrackligt lange 
for att uppnS effekt. Senare studier har visat att 
10 bararen fungerar aven som stod och underlag for 
celler att fasta till och di f f erent iera eftersom 
benbildningen endast kan ske pi en yta eller sub- 
strat, se Kuboki et al . (1995)". Vanliga exempel 
pi barare for BMP ar urkalkat benmatrix och kolla- 
15 gen, se Sampath och Reddi (1981) 19 och Saito et al . 
( 1994 ) 20 . Kuboki et al . ( 1995 ) 21 har visat att BMP 
inducerar bara ben om HA-bararen bestir av partik- 
lar som ar porosa . Tsuruga et al . ( 1997 ) 2 " 7 har teo- 
rier om att celldi f f erentiering och benbildning ar 
20 starkt beroende av bararen i egenskap av substra- 
tyta och mikromiljo. Enligt uppfinningen foresl&s 
s&ledes att den formbara kale iumf os f atgranul - 1 ipid- 
blandningen fir utgora barare for t.ex. tillvaxt- 
f aktorer . 



I det foljande visas i samband med figurerna 1-4, 
nigra exempel pi situationer dar uppfinningen kan 
tillampas : 



30 Fiaur 1 . 

A. Efter uppborrning (och forgangning) av benet B. 
appliceras beredningen i det skapade hilet med 
hjalp av en spruta eller ett ins erer ings ins t rumen t . 
35 Beredningen trycks ut mot kavi te t svaggarna och pi 
grund av att benar ki t ektur en utgors av inget eller 
ett glest natverk mojliggors penetration av bered- 
ningen perifert ut i vavnaden . C. Ett skruvformat 
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benimplantat (fixtur) installeras enligt en stan- 
dardprocedur och efter inlakning har benet runt 
fixturen remodel lerats och antagit ett mer la- 
mellart strukturellt utseende och har darmed ocksA 
mojlighet att uppta belastning p& ett mer fordelak- 
tigt sat t . 

Fiaur 2 

A. Efter uppborrning (och forgangning) B. appliceras 
beredningen i det skapade hilet med hjalp av t ex 
en spruta eller liknande inser er ings ins trumerrt . Be- 
redningen appliceras i defekten och pd grund av be- 
redningens konsistens stannar granulerna kvar i ap- 
plikationsomr idet och mojliggor darmed nybildning 
av ben i def ektomr&det . C. Fixturen kan installeras 
enligt en s tandardprocedur direkt genom bikortikal 
forankring, D. men aven efter en kortare eller 
langre inlakningsper iod d& benet i omridet omvand- 
lats och antagit ett mer lamellart strukturellt och 
kortikal t utseende . 



Fiaur 3 

A. Efter uppborrning (och forgangning) Bl . applice- 
ras beredningen fore fixturen installeras eller B2 
efter att fixturen installerats i fall med otill- 
racklig vertikal och horisontell benvolym t ex an- 
gulara defekter och/eller for smala benkristor. 
Dessa tv£ situationer ar exempel p& situationer dd 
en del av fixturen initialt ej har tillf redsstal- 
lande kontakt med omgivande benvavnad . C. Efter in- 
lakning har lakningsf orloppet &terskapat den norma- 
la benarki tektur en i omrAdet. 
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Fiaur 4 

Efter tandloshet i overkaken har i minga fall si- 
nushilan expanderat samtidigt som benkristan resor- 
berats . Detta medfor att den vertikala hojden som 
kravs for forankring av fixturer ar ot i 1 lrackl ig . 

Alt. I A. Efter uppborrning (och forgangning) B. 
appliceras beredningen med en modifierad spruta el- 
ler annat instrument under s inus s 1 emhinnan . C. Fix- 
turen installeras och efter obelastad inlakning 
medfor beredningen att nytt ben bildas i anslutning 
till och i kontakt med fixturen. 

Alt. II Vid en s& kallad "sinus-lift" kan bered- 
ningen aven appliceras lateralt ifrAn, d v s kommu- 
nikation med sinush&lan sker genom en lateralt ska- 
pad defekt varefter s inuss lemhinnan lyftes och de- 
lar av botten av sinush&lan kan fyllas med bered- 
ningen . 

Fiaur 5 

Bilden visar en beredning enligt exempel 2 ovan ap- 
plicerad i ett kaninben, s& som redan beskrivits 
ovan . 
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PATENTKRAV 



1. Medel for benrekons trukt ion i kroppen hos manni- 
ska eller djur i anslutning till en befintlig 
struktur, ett benimplantat eller annan protetisk 
konstruktion varvid medlet ar avsett att appliceras 
p& det stalle i anslutning till exempelvis ett be- 
nimplantat eller annan protetisk konstruktion dar 
tillracklig benvolym saknas , eller dar benets kva- 
litet ar for d£lig eller for att medge en lastba- 
rande funktion kannetecknat av att 
medlet utgores av en latt hanterbar, kont ro 1 lerbar 
och nedbrytbar bararber edning av kale iumf os f atgra- 
nuler och en biologisk organisk komponent av biopo- 
lymer och/eller lipid typ . 

2 . Medel enligt patentkrav 1 kanneteck- 
nat a v att beredningen har en formbar konsis- 
tens . 

3 . Medel enligt patentkrav 2 kanneteck- 
nat a v att beredningen gjorts formbar genom 
inblandning av vatten eller annan va t tenbaserad 
vatska, exempelvis kropps vat ska . 

4 . Medel enligt patentkrav 2 kanneteck- 
nat a v att lipiden utgores av en blandning av 
forestrad glycerol och fosfolipid. 

5. Medel enligt patentkrav 4 kanneteck- 
nat a v att den forestrade glycerolen utgores 
av di- och triglycerid. 

6. Medel enligt patentkrav 4 kanneteck- 
nat a v att den forestrade glycerolen ar en di- 
es ter . 



7 . Medel enligt patentkrav 4 kanneteck- 
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n 



a 



t 



a 



v 



att den forestrade glycerolen ar en 



tries ter . 

8 . Medel enligt patentkrav 2 kanneteck- 
nat a v att lipiden utgors av en blandning av 
f osf olipider . 

9. Medel enligt patentkrav 8 k a n ne t e c k - 
n a t a v att fosfolipiden ar en s f ingomye 1 in . 

10. Medel enligt patentkrav 8 kannetck- 

n a t a v att fosfolipiden ar en f os f at idy lkol in . 

11. Medel enligt patentkrav 2 kanneteck- 
n a t a v att lipiden ar framstalld f r&n en 
vaxtolja eller aggula. 

12 . Medel enligt n&got av foregdende patentkrav 
kannetecknat av att lipiden utgores 
av Atminstone en fosfolipid och vatten eller annan 
vat tenbaserad vatska som barare . 

13 . Medel enligt patentkrav 12 kanneteck- 
nat a v att lipiden ar i lamellar flytande 
kristallin fas. 

14. Medel enligt patentkrav 12 kanneteck- 
nat a v att viktsf orh&llandet mellan lipid och 
vatten eller annan vat tenbaserad vatska ligger inom 
s tor leksomr Adet 1:2 till 10:1, f ore t radesvi s 3:2 
till 4:1. 

15. Medel enligt patentkrav 2 kanneteck- 
nat a v att biopolymeren innehdller en glykosa- 
minoglykan , exempelvis hyaluronsyra - 



16. Medel enligt patentkrav 15 kanneteck- 
nat a v att det utgores av en friflytande 
blandning av natr ium-hyaluron och kale iumf os f a tgr a- 
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nuler som kan packas och sedan rehydreras i samband 
med anvandning. 

17 . Medel enligt patentkrav 1 kanneteck- 
nat a v att kalciumf osf atgranulerna har en Ca/P 
kvot som ligger mellan 1 och 2. 

18. Medel enligt patentkrav 17kanneteck- 
n a t a v att kalciumf os faten innehdller hyd- 
roxyapatit av formen Caio (POO 6 (OH) 2 . 

19. Medel enligt patentkrav 17 kanneteck- 
n a t a v att kalciumf os faten inneMller dikal- 
c ium- f os fat -di hydra t , oc takalcium- f os f at , tri kalci- 
umf osf at och/eller hydr oxyapa t i t • 

20. Medel enligt patentkrav 17 kanneteck- 
n a t a v att kalciumf os faten innehciller magnesi- 
um-, fluor-, eller karbona t j oner . 

21. Medel enligt patentkrav 17 kanneteck 
n a t a v att kalciumf os f atgranulerna har en dia- 
meter i s tor leksordningen 0.05 mm till 5 mm. 

22. Medel enligt patentkrav 17 kanneteck- 
n a t a v att kalciumf osf atgranulerna har en po- 
rositet pA 0-80%. 

23. Medel enligt n&got av foregAende patentkrav 
kannetecknat av att vikt s f orhAl lande t 
mellan kalciumf osf atgranulerna och lipiden ligger 
inom s tor leksomr&de t 70:15 till 60:40. 

24. Medel enligt n&got av foreg^ende patentkrav 
kannetecknat av att det innehciller 
vavnads f ram j ande faktorer och/eller faktorer som 
hammar nedbrytning av vavnad, exempelvis en till- 
vaxtfaktor, sisom BMP och TGF-beta eller delar 
darav . 
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25. Medel enligt patentkrav 3, 16 och 24 k a n - 
netecknat av att den vavnads f ram j ande 
faktorn helt eller delvis tillsatts. 

26. Metod for rekons trukt ion av ben i kroppen hos 
manniska eller djur i anslutning till en befintlig 
struktur, ett benimplantat eller annan protetisk 
konstruktion kannetecknad av att en 
latt hanterbar och kontrollerbar beredning av re- 
sorberbara kale iumf os f atgranuler och en biologisk 
organisk barare av biopolymer eller lipid typ ap- 
pliceras p& det stalle i kroppen i anslutning till 
exempeivis ett benimplantat eller annan protetisk 
konstruktion dar tillracklig benvolym saknas, eller 
dar benets kvalitet ar for dalig for att medge en 
las tbar ande f unkt ion . 

27. Metod enligt patentkrav 26 kanneteck- 
nad a v att beredningen appliceras i en skapad 
eller befintlig kavitet eller defekt i benet med 
hjalp av en spruta eller planins trument . 

28. Metod enligt patentkrav 26 kanneteck- 
nad a v att beredningen appliceras i en for ett 
benimplantat skapad kavitet . 

29. Metod enligt patentkrav 26 kanneteck- 
nad a v att beredningen appliceras i en bende- 
fekt, exempeivis en angular defekt i anslutning 
till ett redan installerat benimplantat eller en 
for ett benimplantat skapad kavitet. 

30. Metod enligt patentkrav 26 kanneteck- 
nad a v att beredningen appliceras p& benet un- 
der s inuss lemhinnan i avsikt att oka den vertikala 
hojden hos benkristan. 
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Uppfinningen avser ett medel for benr ekons t rukt ion 
i kroppen hos manniska eller djur i anslutning till 
en befintlig struktur, ett benimplantat eller annan 
protetisk konstruktion samt en metod for rekon- 

10 struktion av ben. Benrekons trukt iomsmedlet utgores 
av en latt hanterbar och kontrol lerbar beredning 
( kompos i t ion ) av resorberbara kalciumf os f atgranuler 
och en barare av biopolymer eller lipid typ . Hedlet 
ar avsett att appliceras p& det stalle dar benet 

15 behover ersattas, forstarkas eller byggas upp, spe- 
ciellt i anslutning till ett benimplantat eller an- 
nan protetisk konstruktion dar tillracklig benvolym 
saknas, eller dar benets kvalitet ar for d&lig for 
att medge lastbarande funktion, exempelvis perma- 

20 nent forankring av implantat . 
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(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 
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sheets. 
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I Basis of the report 

II Priority 

IE [ [ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV [ [ Lack of unity of invention 

V fVl Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 
VI p [ Certain documents cited 
VTI | [ Certain defects in the international application 
Vin | [ Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/01231 



I. Basis of tbe report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 



the description: 
pages 1-21 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 



pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



pages 16-18 



.filed with the letter of 11.09.2000 



the drawings: 
pages 1-5 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I 1 the sequence listing part of the description: 



pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or fiirnished to this Authority in the following language english 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
the language of publication of the international application (under Rule 48.3(b)). 



which is: 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 ot553\ 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
| | contained in the international application in written form. 
| | filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | fiirnished subsequently to this Authority in computer readable form. 

|~" ~1 The statement that the subsequently fiirnished written sequence listing does not go beyond the disclosure in the 
1 — ' international arjolication as filed has been furnished 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | | The amendments have resulted in the cancellation of: 

| 1 the description, pages 

| | the claims, Nos. 

1 | the drawings, sheet/fig 



I — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70. 17). 

* * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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International application No. 
PCT/SE99/01231 



V. Reasoned statement ander Article 35(2) wth regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 








Novelty (N) 


Claims 


1-23 


YES 


Claims 




NO 


Inventive step (IS) 


Claims 


1-Z3 


YES 


Claims 




NO 


Industrial applicability (IA) 


Claims 




YES 


Claims 




NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a preparation for restoring 
bone in the body of humans or animals in connection with an 
existing structure. It consists of an easy handleable, 
controllable and decomposable carrier preparation of calcium 
phosphate granules and a biological organic component of a 
biopolymer and/or lipid type. The biopolymer contains a 
glycoseaminoglycan, like hyaluronic acid. The lipid consists 
of a mixture of esterified glycerol and phospholipid. The 
glycerol could be di- or triglyceride or di- or triester, and 
the phospholipid could be either of sphingomyelin, 
phosphatidyl choline, vegetable oil or egg yolk or a mixture 
thereof. The calcium phosphate granules have a Ca/P ration of 
1-2, and it contains hydroxyapatite of the form 
Caio (P0 4 ) 3 (OH) 2 - The granules have a diameter of 0,05-5 mm, and 
a porosity of 0-80%. The weight ratio between the granules and 
the lipid is in the order of 70:15 to 60:40. The preparation 
has been made mouldable by mixing water or body fluid into it. 

The most relevant documents cited in the search report are the 
following : 

DI US 4 192 021 A 

D2 US 5 338 772 A 



. . . / ... 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/01231 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V 

Dl relates to a bone replacement material on the basis of 
sintered calcium phosphates and organic materials. The 
sintered calcium phosphates are composed of CaO and P2O5 in a 
ratio between 2:1 and 4:1, and the organic material has at 
least one low-molecular-weight biodegradable organic material 
or a least one high molecular-weight biodegradable organic 
material, or a mixture thereof. The polymer could be dissolved 
in a solvent that is soluble in blood serum. The material has 
a ratio of calcium phosphate to organic material of 5:1 and 
1 :j„_jj^h^^oxganic^materiai— Goul 

The calcium phosphate granules have a diameter of 0,3 to 2 mm 
and a porosity of 16 to 30 %. 

The difference between Dl and the claimed invention is that 
the material in Dl has to be heated to 50-55 °C to obtain a 
mouldable consistency. The material in the claimed invention 
is of a mouldable consistency at room temperature. 

In view of the above, the cited, documents only disclose the 
general state of the art, which is not considered to be of 
particular relevance. Therefore, the claimed invention is 
considered to fulfil the requirements of novelty, inventive 
step and industrial applicability. 

D2 also relates to an implant material based on a composite of 
calcium phosphate ceramic particles and bioabsorbable polymer, 
like polylactides and/or polyglycolides . 
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CLAIMS 



1. A preparation for restoring bone in the body of humans or 

5 animals in connection with an existing structure, a bone implant or 
some other prosthetic construction, the preparation being intended to 
be applied in the position in connection with, for instance, a bone 
implant or some other prosthetic construction where there is a lack 
of sufficient bone volume, or where the quality of the bone is too 

10 poor, or to allow a load-carrying function, said preparation being 
— an-easi-ly-handieabie 
preparation of calcium phosphate granules or a biological organic 
component of a biopolymer and/or lipid type characterised 
in that the preparation at its application has a mouldable 

15 consistency by admixed water or some other water-based liquid, such 
as body fluid. 

2. A preparation as claimed in claim 1, characterised 
in that the lipid consists of a mixture of esterif ied glycerol and 

2 0 phospholipid. 

3. A preparation as claimed in claim 2, characterised 
in that the esterif ied glycerol consists of di- and triglyceride. 

25 4. A preparation as claimed in claim 2, characterised 
in that the esterif ied glycerol is a diester. 



5. A preparation as claimed in claim 2, characterised 
in that the esterif ied glycerol is a triester. 

30 

6. A preparation as claimed in claim 1, characterised 
in that the lipid consists of a mixture of phospholipids. 

7. A preparation as claimed in claim 6, characterised 
3 5 in that the phospholipid is a sphingomyelin. 



AMENDED SHEET 
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8. A preparation as claimed in claim 6, characterised 
in that the phospholipid is a phosphatidyl choline. 

9. A preparation as claimed in claim 1, characterised 
in that the lipid is prepared from a vegetable oil or egg yolk. 

10. A preparation as claimed in any one of the preceding claims, 
characterised in that the lipid consists of at least one 
phospholipid and water or some other water-based liquid as carrier. 

A-pr epa rat i or.-a s — cl-a-i-me d— i-n^ci~a-i:ri— iG^ e— h- -a— r- a— c— t— e — r -jt s~ e~ d 

in that the lipid is in a lamellar floating crystalline phase. 

12. A preparation as claimed in claim 10, characterised 
15 in that the weight ratio between lipid and water or some other water- 
based liquid is in the order of 1:2 to 10:1, preferably 3:2 to 4:1. 

13. A preparation as claimed in claim 1, characterised 
in that the bibpolymer contains a glycoseaminoglycan, for example 

2 0 hyaluronic acid. 

14 . A preparation as claimed in claim 13, characterised 
in that it consists of a free -flowing mixture of sodium hyaluronic 
acid and calcium phosphate granules which can be packed and then 

25 rehydrated in connection with use. 

15. A preparation as claimed in claim 1, characterised 
in that the calcium phosphate granules Have a Ca/P ratio which is 
between 1 and 2 . 

30 

16. A preparation as claimed in claim 15, characterised 
in that the calcium phosphate contains hydroxyapatite of the form 
Ca 10 (PO 4 ) 6 (OH) 2 . 

35 17. A preparation as claimed in claim 15, characterised 
in that the calcium phosphate contains dicalcium phosphate dihydrate, 
octacalcium phosphate, tricalcium phosphate and/or hydroxyapatite. 
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18. A preparation as claimed in claim 15, characterised 
in that the calcium phosphate contains magnesium, fluorine or 



carbonate ions . 



19. A preparation as claimed in claim 15, 



characterised 



in that the calcium phosphate granules have a diameter in the order 
of 0.05 mm to 5 mm. 

_2J0U __ A-PXep.axatipn„as^ - c -h_a_r_ _a_c t _e_r_i_s_e_ d 

in that the calcium phosphate granules have a porosity of 0-80%. 

21. A preparation as claimed in any one of the preceding claims, 
characterised in that the weight ratio between the 
calcium phosphate granules and the lipid is in the order of 70:15 to 
60:40. 

22. A preparation as claimed in any one of the preceding claims, 
characterised in that it contains tissue -promoting 
factors and/or factors which inhibit decomposition of tissue, for 
example a growth factor, such as BMP and TGF beta or parts thereof. 

23. A preparation as claimed in claims 1, 14 and 22, 
characterised in that the tissue -promoting factor is 
added wholly or partially. 
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CLAIMS 



1. A preparation for restoring bone in the body of 

5 humans or animals in connection with an existing struc- 
ture, a bone implant or some other prosthetic construc- 
tion, the preparation being intended to be applied in the 
position in connection with, for instance, a bone implant 
or some other prosthetic construction where there is a 

10 lack of sufficient bone volume, or where the quality of 
the bone is too poor, or to allow a load- carrying func- 
tion, characterised in that the preparation 
consists of an easily handleable, controllable and decom- 
posable carrier preparation of calcium phosphate granules 

15 or a biological organic component of a biopolymer and/or 
lipid type. 

2. A preparation as claimed in claim 1, charac- 
terised in that the preparation has a mouldable 

20 consistency. 



3. A preparation as claimed in claim 2, charac- 
terised in that the preparation has been made 
mouldable by admixing water or some other water-based 

25 liquid, such as body fluid. 

4. A preparation as claimed in claim 2, charac- 
terised in that the lipid consists of a mixture 
of esterified glycerol and phospholipid. 



30 



5. A preparation as claimed in claim 4, charac- 
terised in that the esterified glycerol consists of 
di- and triglyceride. 



35 



6. A preparation as claimed in claim 4, charac- 
terised in that the esterified glycerol is a 
diester. 
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7. A preparation as claimed in claim 4, 



c h a r a c - 



terised in that the esterified glycerol is a^ 
triester . 

5 8. A preparation as claimed in claim 2, charac- 
terised in that the lipid consists of a mixture of 
phospholipids . 

9. A preparation as claimed in claim 8, charac- 
10 terised in that the phospholipid is a sphingo- 



10. A preparation as claimed in claim 8, charac- 
terised in that the phospholipid is a phosphatidyl 

15 choline. 

11. A preparation as claimed in claim 2, charac- 
terised in that the lipid is prepared from a vege- 
table oil or egg yolk. 

20 

12. A preparation as claimed in any one of the preceding 
claims, characterised in that the lipid con- 
sists of at least one phospholipid and water or some 
other water-based liquid as carrier. 

25 

13. A preparation as claimed in claim 12, charac- 
terised in that the lipid is in a lamellar floating 
crystalline phase . 

30 14 . A preparation as claimed in claim 12, charac- 
terised in that the weight ratio between lipid and 
water or some other water-based liquid is in the order of 
1:2 to 10:1, preferably 3:2 to 4:1. 



35 



15. A preparation as claimed in claim 2, charac- 
terised in that the biopolymer contains a glycose- 
aminoglycan, for example hyaluronic acid. 
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16. A preparation as claimed in claim 15, charac- 
terised in that it consists of a free- flowing mix- 
ture of sodium hyaluronic acid and calcium phosphate gra- 

5 nules which can be packed and then rehydrated in connec- 
tion with use. 

17. A preparation as claimed in claim 1, charac- 
terised in that the calcium phosphate granules have 

10 a Ca/P ratio which is between 1 and 2. 

18. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate contains 
hydroxyapatite of the form Ca 10 (P0 4 ) 6 (OH) 2 . 

15 

19. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate contains 
dicalcium phosphate dihydrate, octacalcium phosphate, 
tricalcium phosphate and/or hydroxyapatite. 

20 

20. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate contains 
magnesium, fluorine or carbonate ions. 

25 21. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate granules have 
a diameter in the order of 0.05 mm to 5 mm. 

22. A preparation as claimed in claim 17, c h a r a c - 
30 terised in that the calcium phosphate granules have 
a porosity of 0-80%. 

23 . A preparation as claimed in any one of the preceding 
claims, characterised in that the weight 
35 ratio between the calcium phosphate granules and the 
lipid is in the order of 70:15 to 60:40. 
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24. A preparation as claimed in any one of the preceding . 
claims, characterised in that it contains 
tissue -promoting factors and/or factors which inhibit 
decomposition of tissue, for example a growth factor, 

5 such as BMP and TGF beta or parts thereof. 

25. A preparation as claimed in claims 3, 16 and 24, 
characterised in that the tissue -promoting 
factor is added wholly or partially. 

10 

2 6 . Amethod for restoring bone in Jthje _jDjojd.yL_.of _humaiis„ox 
animals in connection with an existing structure, a bone 
implant or some other prosthetic construction, char- 
acterised by applying an easily handleable and 

15 controllable preparation of resorbable calcium phosphate 
granules and a biological organic carrier of a biopolymer 
or lipid type in the position in the body in connection 
with, for example, a bone implant or some other prosthe- 
tic construction where there is a lack of sufficient bone 

2 0 volume, or where the quality of the bone is too poor to 
allow a load carrying function. 

27. A method as claimed in claim 26, character- 
ised by applying the preparation in a produced or 
25 existing cavity or defect in the bone by means of a 
syringe or planing appliance. 

28 . A method -as claimed in claim 26 , c h a r a c t e r - 
i s e d by applying the preparation in a cavity produced 
30 for a bone implant. 

29. A method as claimed in claim 26, character- 
ised by applying the preparation in a bone defect, 
for example an angular defect in connection with an 
35 already installed bone implant or a cavity produced for 
a bone implant . 
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30. A method as claimed in claim 26, character- 
ised by applying the preparation on the bone under 
the mucous membrane of the sinus for the purpose of 
increasing the vertical height of the bone ridge. 
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Material for bone reconstruction 

The invention relates to a preparation for restoring bone 
in the body of humans or animals in connection with an 
existing structure, a bone implant or some other prosthe- 
tic construction, as well as a method for restoring bone. 
5 The bone restoring preparation is an easily handleable 
and controllable preparation (composition) adapted to be 
applied in the position where the bone need be replaced, 
reinforced or built up, particularly in connection with a 
bone implant or some other prosthetic construction where 
10 the bone volume is insufficient, or where the quality of 
the bone is too poor to allow a load carrying function, 
for example permanent fixing of an implant. 

By bone implant is in this context meant, for instance, 
15 a helical, bone-anchored implant of titanium or a tita- 
nium alloy, a so-called fixture, but also comprises other 
types of implant intended to be installed in bone tissue 
including bone from humans, especially particulated bone, 
but also in combination with large cortical and/or spon- 
2 0 gious bone transplants. 

Background 

Different types of bone grafts have been used more or 
25 less successfully to replace lost bone tissue and improve 
healing of bone defects for the purpose of restoring the 
function with and without fixed implants. In autogenous 
transplantation, usually from the patient's own iliac 
crest, it is among other things the amount of bone and 
30 the degree of resorption that affect the result of the 

treatment. Autologous bone grafting usually requires more 
than one operation to achieve a satisfactory result and 
causes considerable postoperative pain to the patient. In 
homologous bone grafting, use is made of, for instance, 
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demineralised bone matrix from a so-called bone bank. 
Tissues and structure which have been lost owing to dis- 
eases or injuries can today to some extent be replaced by 
prosthetic constructions which are mechanically fixed to 
5 the skeleton. Artificial hips, artificial knee-joints and 
dental implants are examples of how lost tissue, struc- 
ture and function can be replaced by this type of con- 
struction . 

10 Replacing lost teeth by placing dental implants in the 
skeleton (jaws) has a high frequency of success provid- 
ed that there is a sufficient amount of bone of good 
quality in the close vicinity of and round the implant. 
After an individually adapted time of healing (3 months - 

15 2 years) , prosthetic constructions can in most cases be 
secured to the osseointegrated implants. Some patients 
have, owing to many years of lack of teeth, obtained 
impaired conditions than others for obtaining treatment 
by means of bone-secured implants. It is mainly areas in 

2 0 the upper jaw that have suffered most from bone destruc- 
tion when the teeth are lost owing to anatomical condi- 
tions, but also areas far back in the lower jaw can have 
a poor quality for implant treatment. 

25 General states of ill-health such as osteoporosis and 
local defects and lack of bone owing to, for instance, 
acute injuries, congential defects, chronical infections 
or local biological processes such as cysts and tumours 
in the jaws in most cases affect and may even make treat - 

30 merit with implants impossible if bone is not added or 
replaced in some way to increase the amount of bone 
locally round the implants and, thus, the initial stabi- 
lity. 

35 For patients who have been treated with implants and bone 
replacement materials, it is important to reduce the time 
of osseointegration and guarantee a higher frequency of 
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success after installation than is possible today. For 
decades, experiments have been made to replace bone with 
organic and synthetic materials from different sources, 
see review, Smiler et al (1992) 1 including resorbable and 
5 non-resorbable polymers, bioactive glass, calcium phos- 
phate compounds, calcium carbonates and naturally occur- 
ring materials such as cow bone and coral. Transplant- 
ing bone from the patient, so-called autograft, is as 
described above an alternative, but a relatively exten- 

10 sive operation which requires specialist competence, 

hospital treatment, an extended healing peiriod for the 
transplant of at least six months and additional incon- 
venience and pain to the patient. Demineralised freeze- . 
dried bone from a so-called bone bank and spongious bone 

15 with mineral from cow bone also result in an extended 

period of healing, a risk of immunological reactions and 
infectious states, but also a risk in other aspects 
including the frequency of success. 

20 There is thus a great need, both with specialists and 
non- specialists , for being able to apply an easily 
accessible safe preparation for restoring bone in con- 
nection with implant treatment of patients having an 
insufficient volume of bone and/or too poor bone quality. 

25 

An object of the invention is to provide a preparation 
for restoring bone, which enables implant treatment for 
patients in various situations especially in areas that 
otherwise cannot be treated and/or have a poorer prog- 
30 nosis . 

Calcium phosphate compounds are so-called biocompatible 
materials, i.e. materials which are mildly reactive with 
the environment, i.e. promote repair and integration of, 
3 5 for instance, an implant, see Jarcho 2 and Lemons 3 . The 

commonest form of calcium phosphate compound that is used 
to stimulate ossification is hydroxylapatite (HA) , 
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Ca 10 (P0 4 ) 6 (OH) 2 , but also other compounds containing cal- 
cium and phosphate ions exist and resemble the inorga- 
nic ingredients in skeleton and enamel, see Daculsi et 
al (1997) 4 . Stoichiometric HA, Ca 10 (P0 4 ) 6 (OH) 2 , with a Ca : P 
5 ratio of 1.67 is seldom found in vivo. Calcium is to some 
extent replaced by other ions, such as magnesium, sodium, 
aluminium, strontium, carbonate, fluorine and chlorine, 
depending on, inter alia, age, food, sex etc. of the 
individual . HA may be present in a ceramic and in a non- 
10 ceramic form where the degree of crystallinity may vary 
depending on the temperature at which the calcium phos- 
phate compound is prepared, Ricci et al (1992) 5 . 

Calcium phosphate compounds such as hydroxylapat ite are 
15 commercially available and produced by many companies; 
Impladent Ltd, Holliswood, New York, USA, Asahi Optical 
Co, Ltd, Tokyo, Japan, Interpore Int. and Irvine, Cali- 
fornia, USA. The materials are produced with different 
properties such as the size of the granules/particles, 
20 the degree of resorbability and the chemical composition. 

The particles/granules being resorbed do so slowly after 
application in the bone tissue. It is considered that 
from the beginning the granules physically take up room 

25 in the defect and thus allow an accelerated integrating 

process compared with an empty defect. While the new bone 
is forming, mineralising and remodelling, the granules 
are resorbed slowly for about 3-8 months depending on 
patient-related factors including the size of the defect 

30 and the age of the patient. 

There are experimental studies, Hurzeler et al (1995) 6 
and Wetzel et al (1995) 7 and clinical studies, Smiler 
et al (1992) l , Ricci et al (1992) 5 , Judy (1986) 8 , Wagner 
35 (1989) 9 , and Corsair (1990) 10 , which demonstrate a certain 
effect of resorbable granules (Osteogen ) mixed with, for 
instance, patient blood, common salt or above all in 
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combination with demineralised freeze-dried bone. The 
possibility of making a filling in sinus maxillaris 
(sinus of the upper jaw) to increase the possibilities of 
implant fixing in dogs shows that resorbable HA granules 
5 function well and the product is suitable for use to sti- 
mulate bone formation round dental implants, Wetzel et 
al (1995) 7 . However, the granules are mixed with patient 
blood or common salt, which makes the product difficult 
to handle. A great drawback of this form/technique of 

10 preparation is that it is technically difficult to pass 
the mass of granules to the del: e c'c / c avi ty area. Having 
applied the granules, there is a great risk that blood 
and other body fluids from the area of the wound dilute 
and transport the material away from the area of appli- 

15 cation. A further drawback of uncontrolled mixing of, for 
instance, common salt or the patient's blood is that the 
risk of contamination of the preparation increases. 

Alpher et al (1989) 11 have tried to solve the handling 
20 problems. However this reference shows that a mouldable 
hydroxy 1 apatite preparation based on phospholipids and 
stearic acid generally does not stimulate the formation 
of new bone or bone growth, but instead the results indi- 
cate a reduction of the bone formation. 

25 

Lipids can be divided into different classes. Triglyce- 
rides are the most frequent class of lipids and are an 
important depot of energy in cells. Triglycerides are 
either built up or decomposed in the body by the inter- 
3 0 mediary of diglycerides from or into monoglycerides and 
fatty acids. The body also contains different types of 
membrane lipids, for example phosphatidyl choline, phos- 
phatidyl ethanolamine , sphingomyelin, cholesterol, mono- 
and digalactosyldiacylglycerol . 

35 

Phospholipids can be prepared fully synthetically but 
also be cleaned of biological raw materials such as 
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plants or animals. Examples of raw materials are egg 
yolk, vegetable oils such as soybean oil, rapeseed oil. 

It is also preferred for the preparation to contain anti- 
oxidants selected according to known principles or natu- 
rally occurring. An example of an advantageous antioxi- 
dant in this case can be tocopherol. Liposomes consist 
of a spherical shell of amphiphilic lipids containing 
an aqueous phase. The potential of the lipid vesicles as 
carrier of drugs has been studied and described in a num- 
ber of articles. Huang' et al 12 have suggested that nega- 
tively charged liposomes can affect the mineralising pro- 
cess of newly formed bone. This concept was tested in a 
defect model in miniature swine, however, without any 
effect. Bone formation between uncoated and liposome- 
coated calcium phosphate compounds was compared and the 
uncoated calcium phosphate compounds were surrounded by 
more bone and riper bone than the liposome -coated ones. 
In an experimental study by Raggio et al (1986) 13 , the 
authors show that complex acid lipids affect the preci- 
pitation of hydroxy 1 apatite mineral in a physiological 
environment . 

Recently some research has focused on the application 
25 of introducing exogenic molecules into cells by means 
of lipid complexes. These new lipids have an important 
clinical application for drug delivery and gene therapy. 
Since the lipids can be tailored to have different phy- 
sical properties, the application may vary, Ashley et al 
30 1996) 14 and Barber et al (1996) 15 . 

Different systems based on calcium phosphate granules 
and lipid carriers are described in literature, see for 
instance EP 0 429 419 which discloses a system where cal- 
35 cium phosphate, especially hydroxylapat ite , is used as 

bone substitute material. In this case, use is made of a 
monoglyceride-based carrier, which may cause a drawback 
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that encapsulation may occur, which in turn can have a 
negative effect on implant integration. 

5 Various systems for the release of pharmaceutical prepa- 
rations containing bioceramic granules and lipid have 
also been described in literature, see for instance JP 
2,631,890. As examples of different carriers for drugs 
and molecules that are to be released in bone tissue, 
10 mention can be made of collagen, lipids, polymers (for 
instance PLA/PGA and hyaluronic acid) and ceramics . 

A large number of studies demonstrate that mineral depo- 
sition in cartilage that is being calcified is only found 

15 in vesicles containing phosphatidyl serine and alkaline 
phosphatase, and that the endocondral calcification pro- 
cess in the growth plate in the epiphysis can be mediated 
by these. Matrix vesicles and the negatively charged 
phospholipids therein seem to be involved in the initial 

20 formation of calcium hydroxylapatite crystals by way of 
the interaction between calcium and phosphate ions with 
phosphatidyl serine in the formation of phospholipid : cal - 
cium: phosphate ion complex, Boyan et al (1989) 16 . 

25 It is mainly the systemically blood calcium controlling 
hormones which in different ways control bone cells and, 
thus, keep the bone mass of the body in equilibrium. In 
recent years, many studies have been made which indicate 
that certain biopolymers of the polypeptide type produced 

30 by bone cells themselves and/or blood cells from bone 
marrow or in inflammation after, for instance, trauma, 
have an important and probably a more immediate impor- 
tance for activating the individual cells in connection 
with the bone formation process. 



Bone formation and bone resorption are connected to each 
other. Systemically and locally produced factors control 
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the processes. Many of the growth factors may have dif- 
ferent effect on different cells. For instance, PTH and 
vitamin D can stimulate bone resorption and remodelling 
by means of the bone- forming cells, cf . Nijweide et al 
5 (1986) 17 . On the other hand, the bone-forming cells can be 
stimulated by TGF beta released of matrix during the bone 
resorption process, cf. Pf eilschif ter et al (1990) 18 . 

The growth factors and cytokines that are produced by 
10 bone cells may have an autocrine or paracrine effect. 

Examples hereof are: TGF, IGF- 1 and IGF- II, Bet. a 2 Micro- 
globulin, PDGF and CSFs . Thrombocyte -derivated factors 
such as TGF, PDGF and EGF, but also interleukins , TNFs 
and Interferon gamma are factors of hematologic origin 
15 which have effect on the bone-forming cells. Growth fac- 
tors which are stored in the bone matrix are the largest 
reservoir for growth factor activity. The factors stored 
are, as mentioned above, TGF, IGF- I and IGF- II, Beta2 
Microglobulin, PDGF, but also FGF . Bone morphogenet ic 

2 0 proteins, BMP, and osteogenine belong to the TGF family. 

BMP is usually combined with decalcified bone matrix and 
collagen, cf. Sampath and Reddi (1981) 19 and Saito et al 
(1994) 20 . Kuboki et al (1995) 21 have proved that BMP 
induces only bone better if the HA carrier consists of 
25 particles which are porous compared with non-porous. 

In a newly published experimental study by Urist et al 
(1997) 22 , different systems for administration of the 
growth factor BMP- 2 and its effect on bone formation were 

3 0 investigated. The authors suggest that lipids extracted 

from bone can function well as a carrier of bone-stimu- 
lating peptides in the bone formation process. 

Other molecules or ions which can bind strongly to crys- 
3 5 tal surfaces are, for example, bisphosphonates which can 
affect osteoblasts and thus dissolution of calcium phos- 
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phate compounds in the skeleton, cf . Ebrahimpour et al 
(1995) 23 . 



According to the invention, the preparation for restoring 
5 bone is a mixture of resorbable calcium phosphate gra- 
nules and/or a carrier of a biopolymer or lipid type, 
where the lipid contains an esterified fatty acid select- 
ed from the group consisting of triglycerides, diglyce- 
rides or phospholipids or combinations thereof. The 

10 invention aims at overcoming the difficulties described 
above and constituting a preparation 'which e-a-s-ily and in 
a repetitive manner can be used in connection with bone 
implants. More specifically, the inventive material is 
intended to withstand dilution and transporting away from 

15 the area of application. Such a mixture can be given the 
"correct" consistency depending on the type of applica- 
tion, it can be made, for example, mouldable, and it is 
easy to handle, control and apply. 

2 0 A desirable weight ratio between calcium phosphate and 

phospholipid is in the order of 70:15 to 60:40. A desir- 
able weight ratio between phospholipid and water or other 
water-based liquids is in the order of 1:2 to 10:1, pre- 
ferably 3:2 to 4:1. 

25 

With reference to the water-based liquid that is used 
to make the preparation mouldable, pure water, an iso- 
tonic saline solution or a pharmaceutical ly acceptable 
solution are preferred. In some cases when the prepara- 

3 0 tion is being produced in situ, body fluids including 

blood can be used. 

The invention will now be described in more detail in 
connection with some applications of bone implants where 
3 5 the surrounding bone tissue need to be reinforced and/or 
built-up, 
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Fig. 1 showing a case where the bone forms a far too 
loose, load-carrying network, 

Fig. 2 showing a case where the lateral bone volume is 
5 insufficient, 

Fig. 3 showing a case having angular and/or too narrow 
bone ridges, 

10 Fig. 4 showing a case where the vertical bone height is 
insufficient, and 

Fig. 5 being a picture of a preparation applied in rabbit 
bone . 

15 

As mentioned by way of introduction, the preparation for 
restoring bone consists of a mixture of resorbable cal- 
cium phosphate granules and a carrier of a biopolymer 
or lipid type. To be applied in connection with a bone 
2 0 implant and be kept in the area of application, it is 

important for the mixture to be mouldable and to have the 
correct consistency. If the particles are transported 
away from the area of application, they could cause irri- 
tation or complications in other positions in the body, 

25 

The calcium phosphate granules should have a Ca/P ratio 
of between 1 and 2 . The granules should have an average 
diameter of 0.05 - 5 mm and a micro/macro porosity of 
0-80%. 

30 

In a study made by Neo et al (1992) 24 , the interface 
between bioactive ceramics and bone was studied by using 
scanning and transmission electron microscopy. Calcium 
phosphate granules having an average diameter of 0.1 
35 to 0.3 mm were studied and characterised in respect of 

resorbability . After 8 weeks, the non- resorbable granules 
were connected with bone by a thin Ca-P-rich layer con- 
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sisting of fine apatite crystals, however, different from 
those in bone in respect of shape, size and orientation. 
The resorbable granules, however, had direct contact with 
the bone. The surface of the granules was coarser owing 
5 to degradation, and analyses demonstrated that bone grew 
into the smallest surface irregularities. In another 
study made by Kitsugi et al 25 , four types of calcium phos- 
phate ceramics were compared. The Ca/P ratio was in this 
case 1, 1.5 and 1.66 and the size of the particles (gra- 
10 nules) varied between 0.15 and 0.3 mm. Observations made 
by transmission electron microscopy showed that the Ca/P 
ratio did not affect the connection and contact between 
the particles and the surrounding bone. 

15 According to the invention it is necessary to have a car- 
rier for the resorbable calcium phosphate granules, which 
may consist of a biopolymer or a lipid containing esters 
of fatty acids, such a triglyceride, diglyceride, or 
phospholipids or combinations thereof, for instance some 

20 of the lipids described in WO 95/34287. 

Preferably, the calcium phosphate granules are distribut- 
ed in a lamellar, liquid crystalline phase which contains 
at least one phospholipid and forms either in the body or 
25 earlier. 

Example 1 

The following Example describes a test for the handle- 
30 ability of a HA granule/lipid mixture, a phospholipid, 

(Epikuron 200 supplied by Lucas Mayer) being mixed with 
HA granules (in this case Apaceram by Pentax) and etha- 
nol , series A samples 1-8. These samples have then been 
freeze-dried to a constant weight. After f reeze-drying, 
3 5 the samples have a composition which is evident from the 
Table below. 
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In series B, samples 9-17 have been mixed according to 
the Table below, whereupon the mouldability has been 
assessed. The samples were made by 0.9% by weight NaCl 
in water (physiological salt solution) being weighed and 
5 mixed with phospholipid (PC) , whereupon hydroxy apatite 

granules were added. All samples in this series contained 
70% by weight of HA and the amount of granules has been 
kept constant whereas the ratio of phospholipid to water 
has been varied. The samples that contain only two com- 
10 ponents PC and granules, as well as water and granules, 
did not have a satisfactory handleabil lty . 



Series A, samples 1-8 



SAMPLE No. 


PC % 


HA % 


CONSISTENCY 


1 


10 . 1 


89 . 9 


crumbly 


2 


15 . 1 


84 . 9 


crumbly 


3 


20 . 1 


79 . 9 


crumbly 


4 


25 . 0 


75 . 0 


slightly mouldable 


5 


30 . 1 


69 . 9 


mouldable 


6 


35.1 


64 . 9 


mouldable 


7 


40 . 0 


60 . 0 


mouldable 


8 


45 . 0 


55 . 0 


mouldable 
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Series B, samples 9-17 



bAJVlFijhj JMO . 




U . IP'S v\P^X- J_i lbu 


"LI A 2- 




9 


3.2 


27 . 0 


69 . 9 


crumbly 


10 


6 . 0 


24 . 0 


70 . 0 


crumbly 


11 


9.2 


20. 9 


69.9 


crumbly, slightly 
mouldable 


J. 




18 . 1 


69.9 


crumbly, slightly 
mouldable 


13 


15 . 0 


15 . 2 


69 . 9 


slightly mouldable 


14 


18.0 


12 . 0 


70 . 0 


mouldable 


15 


21 . 1 


9.1 


69.8 


mouldable 


16 


24 . 1 


6.1 


69.8 


mouldable 


17 


27 . 0 


3 . 0 


70 . 0 


crumbly, slightly 
mouldable 



5 The weight ratio between the calcium phosphate component 
and the lipid and the admixture of water are determined 
by the requirement that the preparation should be easily 
handleable and mouldable. Preferably, the weight ratio 
between calcium phosphate and phospholipid should be 
10 within the range 70:15 to 60:40. The weight ratio of 

phospholipid to water or some other water-based liquid 
should be in the range 1:2 to 10:1, preferably 3:2 to 
4:1. 

15 Example 2 

Mouldable preparations were produced by mixing 0.21 g 
phosphol ipid (1,2 -dioleyl - sn-glycero- 3 -phosphochol ine , 
Avanti Polar Lipids, Inc.) with 0.12 g 0.9% physiological 
20 salt solution. After one hour, 0.71 g hydroxyapatite gra- 
nules (OsteoGen® (HA Resorb)®, Impladent Ltd.) was added. 
The preparation was mixed to a mouldable consistency and 
was easy to pack in an applicator. 
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The preparation was evaluated in respect of handleability- 
and applicability in a defect model where circular 
defects having a diameter of 4 mm had been created in the 
lower part of the leg (tibia) on adult New Zealand White 
5 rabbits. The evaluation shows that the preparation was 
handleable and easy to apply in the defect area with a 
modified syringe. The preparation was kept together and 
was not affected by the relatively strong flow of blood 
from the area of the wound. Fig. 5 is a picture of the 
10 applied preparation inserted in the rabbit bone. An eva- 
luation is now made in respect of the amount of newly 
formed bone (histomorphometrically) in the defect area, 
and the result will be compared in pairs with an untreat- 
ed defect produced in an identical manner. 

15 

Instead of a lipid of the type described above, the car- 
rier can consist of a biopolymer, a proteoglycan, a gly- 
coseaminoglycan, for instance hyaluronic acid. Hyaluronic 
acid is an anionic polysaccharide, composed of repetitive 

20 disaccharide units of beta-l-4-glucoronate-beta-l-3-N- 
- acetyl -glucoseamine and is part of the extracellular 
matrix. Hyaluronic acid serves as lubricant in joints, is 
present in large quantities in connective tissue and is 
present in abundance in the eye. In a study investigating 

25 whether phagocytable particles of hydroxyapatite have a 
detrimental effect on bone formation, sodium hyaluronic 
acid has been used as a carrier solution for hydroxyapa- 
tite, cf . Wang J-S et al (1994) 26 . 

30 The following formulation of hyaluronic acid and hydroxy- 
apatite can be used as bone substitute material according 
to the invention. A freeze-dried mixture of sodium hyalu- 
ronic acid (Healon ) and hydroxyapatite (65:35%w/w) 
swells in the presence of water and thus is easy to form 

35 and handle. The freeze-dried mixture of sodium hyaluronic 
acid and hydroxyapatite is easily packed in an applicator 
and/or a modified syringe, which is rehydrated with 
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water, an aqueous solution or body fluid close to the 
application so as to form a mouldable hydroxyapatite for- 
mulation for restoring bone. 

5 The bone restoring material according to the invention 

or the granules themselves can advantageously be combined 
with a cell-stimulating substance which is known per se, 
for instance growth factors such as BMP and relating to 
the TGF beta family. Bone- stimulating substances and 

10 molecules transmit signals and affect cells and cellular 
activities in bone. Proteins and polypeptides are exam- 
ples of substances which have been found to have a bone- 
stimulating effect in different ways, mainly locally. In 
addition to the fact that the preparation can be mixed 

15 with a bone implant from the patient himself, calcium 

phosphates granules can be added, containing bone-stimu- 
lating substances or parts thereof. 

Depending on the properties of the bone -inducing or 

20 tissue -promoting factors, some of them exist in an active 
and an inactive form, respectively, and need be combined 
with different types of carrier to induce bone and car- 
tilage in vivo. First this was explained by the fact that 
the growth factor diffused out too fast and was not kept 

25 in place sufficiently long for an effect to be achieved. 

Later studies have proved that the carrier also serves as 
support and substrate for cells to adhere to and diffuse 
on since bone formation can occur only on a surface or 
substrate, cf . Kuboki et al (1995) 21 . Common examples of a 

30 carrier for BMP are decalcified bone matrix and collagen, 
cf . Sampath and Reddi (1981) 19 and Saito et al (1994) 20 . 
Kuboki et al (1995) 21 have demonstrated that BMP induces 
only bone if the HA carrier consists of particles that 
are porous. Tsuruga et al (1997) 27 present theories about 

35 cell differentiation and bone formation being strongly 
dependent on the carrier in its capacity as substrate 
surface and microenvironment . According to the invention 
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it is thus suggested that the mouldable calcium phosphate, 
granule-lipid mixture is allowed to constitute a carrier 
for, for example, growth factors. 

5 Some examples of situations in which the invention can 
be applied will be illustrated below with reference to 
Figs 1-4: 

10 Fig. 1 

A. After boring (and prethreading) of the bone, B. the 
preparation is applied in the produced bore by means of 
a syringe or an inserting appliance. The preparation is 
15 pressed against the walls of the cavity and, owing to the 
bone architecture consisting of no network at all or a 
loose network, the penetration of the preparation peri- 
pherally outwards in the tissue is made possible. C. A 
helical bone implant (fixture) is installed according to 

2 0 a standard procedure and, after integration, the bone 

round the fixture has been remodelled and assumed a more 
lamellar structural appearance and thus is also capable 
of absorbing loads in a more advantageous manner. 

25 

Fig. 2 

A. After boring (and prethreading), B. the preparation 
applied in the produced bore by means of, for instance, a 
30 syringe or a similar inserting appliance. The preparation 
is applied in the defect and, owing to the consistency of 
the preparation, the granules remain in the application 
area and thus enable new formation of bone in the defect 
area. C. The fixture can be installed according to a 

3 5 standard procedure directly by bicortical fixing, D. but 

also after a short or long period of integration when the 
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bone in the area has been converted and assumed a more 
lamellar structural and cortical appearance. 



5 Fig. 3 

A. After boring (and prethreading) , Bl . the preparation 
is applied before the fixture is installed or B2 . after 
the fixture has been installed in the case of unsatisfac- 

10 tory vertical and horizontal bone volume, for instance 

angular defects and/ or too narrow bone ridges. These two 
situations are examples of situations where part of the 
fixture initially does not have a satisfactory contact 
with the surrounding bone tissue. C. After integrating, 

15 the healing process has produced the normal bone archi- 
tecture in the area . 



Fig . 4 

20 

After toothlessness in the upper jaw, the sinus has in 
many cases expanded while at the same time the bone ridge 
has been resorbed. This means that the vertical height 
that is required for the anchoring of fixtures is insuf- 
25 ficient. 

Alternative I A. After boring (and prethreading) , B. 
the preparation is applied by means of a modified syringe 
or some other appliance under the mucous membrane of the 
30 sinus. C. The fixture is installed and after unaffected 
integrating the preparation results in new bone forming 
in connection with and in contact with the fixture. 

Alternative II In a sinus lift, the preparation can 
35 also be applied laterally, i.e. communication with the 
sinus occurs by way of a laterally produced defect, 
whereupon the mucous membrane of the sinus is lifted and 
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parts of the bottom of the sinus can be filled with the 
preparation . 

5 Fig. 5 



The picture illustrates a preparation according to Exam- 
ple 2 above applied in a rabbit bone, as described above. 
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CLAIMS 



1 . A preparation for restoring bone in the body of 

5 humans or animals in connection with an existing struc- 
ture, a bone implant or some other prosthetic construc- 
tion, the preparation being intended to be applied in the 
position in connection with, for instance; a bone implant 
or some other prosthetic construction where there is a 

10 lack of sufficient bone volume, or where the quality of 
the bone is too poor, or to allow a load-carrying func- 
tion, characterised in that the preparation 
consists of an easily handleable, controllable and decom- 
posable carrier preparation of calcium phosphate granules 

15 or a biological organic component of a biopolymer and/or 
lipid type. 

2. A preparation as claimed in claim 1, charac- 
terised in that the preparation has a mouldable 

20 consistency. 

3. A preparation as claimed in claim 2, charac- 
terised in that the preparation has been made 
mouldable by admixing water or some other water-based 

25 liquid, such as body fluid. 



4. A preparation as claimed in claim 2, charac- 
terised in that the lipid consists of a mixture 
of esterified glycerol and phospholipid. 

5. A preparation as claimed in claim 4, charac- 
terised in that the esterified glycerol consists of 
di- and triglyceride. 



35 6. A preparation as claimed in claim 4, charac- 
terised in that the esterified glycerol is a 
diester . 
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7. A preparation as claimed in claim 4, charac- 
terised in that the esterified glycerol is a 
triester . 



5 8. A preparation as claimed in claim 2, charac- 
terised in that the lipid consists of a mixture of 
phospholipids . 



9. A preparation as claimed in claim 8, charac- 
10 terised in that the phospholipid is a sphingo- 
myelin . 

10. A preparation as claimed in claim 8, charac- 
terised in that the phospholipid is a phosphatidyl 

15 choline. 

11. A preparation as claimed in claim 2, charac- 
terised in that the lipid is prepared from a vege- 
table oil or egg yolk. 



20 



25 



12. A preparation as claimed in any one of the preceding 
claims, characterised in that the lipid con- 
sists of at least one phospholipid and water or some 
other water-based liquid as carrier. 

13. A preparation as claimed in claim 12, charac- 
terised in that the lipid is in a lamellar floating 
crystalline phase . 



30 14 . A preparation as claimed in claim 12, charac- 
terised in that the weight ratio between lipid and 
water or some other water-based liquid is in the order of 
1:2 to 10:1, preferably 3:2 to 4:1. 



35 



15. A preparation as claimed in claim 2, charac- 
terised in that the biopolymer contains a glycose- 
aminoglycan, for example hyaluronic acid. 
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16. A preparation as claimed in claim 15, charac- 
terised in that it consists of a free-flowing mix- 
ture of sodium hyaluronic acid and calcium phosphate gra- 

5 nules which can be packed and then rehydrated in connec- 
tion with use. 

17. A preparation as claimed in claim 1, charac- 
terised in that the calcium phosphate granules have 

10 a Ca/P ratio which is between 1 and 2. 

18. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate contains 
hydroxyapatite of the form Ca 10 ( P0 4 ) 6 (OH) 2 . 

15 

19. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate contains 
dicalcium phosphate dihydrate, octacalcium phosphate, 
tricalcium phosphate and/or hydroxyapatite. 

20 

20. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate contains 
magnesium, fluorine or carbonate ions. 

25 21. A preparation as claimed in claim 17, charac- 
terised in that the calcium phosphate granules have 
a diameter in the order of 0.05 mm to 5 mm. 

22. A preparation as claimed in claim 17, charac- 
30 terised in that the calcium phosphate granules have 

a porosity of 0-80%. 

23. A preparation as claimed in any one of the preceding 
claims, characterised in that the weight 

35 ratio between the calcium phosphate granules and the 
lipid is in the order of 70:15 to 60:40. 
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24. A preparation as claimed in any one of the preceding . 
claims, characterised in that it contains 
tissue-promoting factors and/or factors which inhibit 
decomposition of tissue, for example a growth factor, 

5 such as BMP and TGF beta or parts thereof. 

25. A preparation as claimed in claims 3, 16 and 24, 
characterised in that the tissue-promoting 
factor is added 'wholly or partially. 

10 

26. A method for restoring bone in che body of humans or 
animals in connection with an existing structure, a bone 
implant or some other prosthetic construction, char- 
acterised by applying an easily handleable and 

15 controllable preparation of resorbable calcium phosphate 
granules and a biological organic carrier of a biopolymer 
or lipid type in the position in the body in connection 
with, for example, a bone implant or some other prosthe- 
tic construction where there is a lack of sufficient bone 

2 0 volume, or where the quality of the bone is too poor to 

allow a load carrying function. 

27. A method as claimed in claim 26, character- 
ised by applying the preparation in a produced or 

25 existing cavity or defect in the bone by means of a 
syringe or planing appliance. 

28. A method as claimed in claim 26, character- 
ised by applying the preparation in a cavity produced 

3 0 for a bone implant. 

29. A method as claimed in claim 26, character- 
ised by applying the preparation in a bone defect, 
for example an angular defect in connection with an 

3 5 already installed bone implant or a cavity produced for 
a bone implant . 
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30. A method as claimed in claim 26, character- 
ised by applying the preparation on the bone under 
the mucous membrane of the sinus for the purpose of 
increasing the vertical height of the bone ridge. 
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